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COMMUNICATION APPARATUS AND PORTABLE TELEPHONE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a 

communication apparatus and a portable telephone. 

2. Description of the Related Art 

In recent years , guidelines on local 
absorption covering communication apparatuses and 

10 portable telephones have been established in many 
countries. As the quantity for evaluation of local 
absorption, for example, there is the SAR (specific 
absorption rate) indicating the power of the 
electromagnetic energy absorbed per unit mass. For 

15 example, the Japanese guidelines on local absorption 

stipulate that the peak value of the average SAR for 10 g 
of tissue not exceed 2W/kg. 

In "Decrease of Local SAR and Ensuring of 
Communication Characteristics by Control of Current at 

20 Surface of Housing of Portable Telephone" (Journal of 
Magnetics Society of Japan, Vol. 23, No. 10, pp. 2005- 
2008, (1999)), it is described to decrease the local SAR 
by attaching a ferrite sheet to a metal housing of a 
portable telephone. 

25 The SAR has a tendency of becoming higher the 



larger the transmitting output of the communication 
apparatus and portable telephone and of becoming higher 
the closer the distance between the source of the 
electric wave of the communication apparatus and portable 
5 telephone and the human body. 

In a portable telephone, the position where the 
SAR (local SAR) becomes the highest sometimes becomes a 
portion other than the antenna, for example, the vicinity 
of the shield case. This is derived from the fact that 

10 the shield case acts as part of the antenna and that the 
shield case is brought closer to the human head than the 
antenna at the time of a call. 

In such case, the SAR can be decreased by 
attaching an electric wave absorber to the shield case of 

15 the portable telephone, more concretely, by attaching a 
sheet -type electric wave absorber on the human head side 
of the shield case by using an insulating adhesive, 
however, it is desirable to further decrease the SAR. 

20 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
communication apparatus which can decrease the 
electromagnetic energy emitted to the human head from the 
inside of the portable telephone. 

2 5 Another object of the present invention is to 
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provide a portable telephone which can decrease the 
electromagnetic energy emitted to the human head from the 
inside of the portable telephone. 

According to a first aspect of the present 
5 invention, there is provided a communication apparatus 

comprising an antenna for transmitting and/or receiving a 
wireless signal, an input and output means for receiving 
as input a signal from a user apparatus and/or outputting 
a signal to the user apparatus, a signal processing 

10 circuit for generating a wireless signal corresponding to 
the signal input by the input and/or output means and 
transmitting the wireless signal through the antenna and 
generating a signal corresponding to the wireless signal 
received by the antenna and outputting the signal through 

15 the input and/or output means, a conductive case for 
surrounding and housing all or part of the signal 
processing circuit, an electric wave absorber with one 
surface in contact with a predetermined area of the 
conductive case for absorbing an electric wave, and a 

20 conductive layer formed on another surface of the 

electric wave absorber and electrically connected to the 
conductive case. 

Preferably, the electric wave absorber and the 
conductive layer are arranged between the conductive case 

25 and the input and/or output means for input and/or output 
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of the signal with the user apparatus. 

According to a second aspect of the present 
invention, there is provided a portable telephone, 
comprising an antenna for transmitting and/or receiving a 
5 wireless signal, a transmitter for generating a sound 
signal corresponding to an input sound, a transmitting 
and receiving circuit for generating a wireless signal in 
response to the sound signal generated by the transmitter 
to transmit the wireless signal through the antenna and 

10 generating a sound signal corresponding to the wireless 

signal received by the antenna, a receiver for outputting 
a sound corresponding to the sound signal generated by 
the transmitting and receiving circuit, a shield case for 
surrounding and housing all or part of the transmitting 

15 and receiving circuit and being conductive, an electric 
wave absorber with one surface in contact with a 
predetermined area of the shield case for absorbing an 
electric wave, and a conductive layer formed on another 
surface of the electric wave absorber and electrically 

20 connected to the shield case. 

Specifically, the transmitting and receiving circuit 
comprises a transmitting circuit for generating a 
wireless signal corresponding the sound signal from the 
microphone and transmitting the wireless signal through 

2 5 the antenna, a receiving circuit for generating a sound 
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signal in response to the wireless signal received by the 
antenna and outputting the sound signal to the receiver, 
and a printed circuit board mounting the transmitting 
circuit and the receiving circuit, and the shield case 
5 surrounds and houses all or part of the transmitting and 
receiving circuit to prevent electromagnetic interference 
between the transmitting and receiving circuit and the 
antenna . 

Further preferably, the electric wave absorber is 
10 arranged at the area at the surface of the shield case 
close to the human head at the time of a call. 

Still more preferably, the electric wave absorber is 
closely bonded to that area of the shield case. 

Specifically, the conductive layer includes a metal 
15 film formed on another face of the electric wave 
absorber . 

Specifically, the conductive layer and the shield 
case are connected by metal wiring. 

Further specifically, the conductive layer comprises 
2 0 a metal plate fixed to the shield case at a predetermined 
interval from and in parallel to the surface of the 
shield case and the electric wave absorber is formed by 
inserting a predetermined member between the surface of 
the shield case and the metal plate. 
2 5 Specifically, the electric wave absorber includes a 



magnetic loss material. 

Further specifically, the electric wave absorber is 
a part shaped from a mixture of the magnetic loss I 
material and a synthetic resin. 
5 Preferably, a portable telephone according to the 

present intention further comprises a switching circuit 
mounted among the transmitting circuit, the receiving 
circuit, and the antenna on the printed circuit board for 
supplying the wireless signal from the transmitting 
10 circuit to the antenna and supplying the wireless signal 
from the antenna to the receiving circuit and a feeder 
for connecting the switching circuit and the antenna, and j 

the electric wave absorber is closely bonded to a portion | 

[ 

at the area of the shield case located between the feeder [ 
15 and the receiver. 

Specifically, the shield case has a case made of an 
insulating material and a conductive layer formed on the 
surface of the case, and the conductive layer is 
connected to a layer of a ground level voltage of the 
20 printed circuit board. 

Further specifically, the shield case is made of a 
conductive material and is connected to a layer of a 
ground level voltage of the printed circuit board. 

Preferably, the portable telephone according to the 
25 present invention further comprises a housing made of an 
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insulating material for housing the transmitting and 
receiving circuit, the shield case, the electric wave j 
absorber, the microphone, and the receiver; the receiver 
is arranged in the vicinity of one end of the housing; 
5 the microphone is arranged in the vicinity of another end 
of the housing; and the antenna is a retractable antenna 
able to be extended from one end in the longitudinal 
direction of the housing. 

In the communication apparatus and portable 

10 telephone according to the present invention, first, the 
shield case prevents the electromagnetic interference 
between the signal processing circuit or the transmitting 
and receiving circuit and antenna because the surface of 
the shield case is conductive. 

15 Further, since the electric wave absorber is closely 

arranged at the surface of the shield case, for example 
closely bonded to an area located on the human head side 
at the time of a call, it is possible to make the 
electric wave absorber absorb the electromagnetic energy 

20 and therefore possible to decrease the SAR. 

Still further, since the conductive layer connected 
to the surface of the shield case is formed on the 
surface of the electric wave absorber, when the electric 
wave emitted from the surface of the shield case 

2 5 penetrates the electric wave absorber, the penetrating 

■ 



- 8 - 

electric wave can be absorbed in the conductive layer, so 
that it is possible to increase the amount of reduction 
of the SAR. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will become more apparent from the following 
description of the preferred embodiments given with 
reference to the accompanying drawings, in which: 
10 Fig. 1 is a schematic view of the configuration of 

an example of a portable telephone; 

Fig. 2 is a schematic view for explaining a portable 
telephone comprised of the portable telephone shown in 
Fig. 1 plus an electric wave absorber. 
15 Fig. 3 is a schematic view of the configuration of a 

portable telephone of a first embodiment according to the 
present invention; 

Fig. 4 is a schematic block diagram of the 
configuration of the portable telephone shown in Fig. 3; 
2 0 and 

Fig. 5 is a schematic view of the configuration of a 
portable telephone of a second embodiment according to 
the present invention. 

2 5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Preferred embodiments will be described with, 
reference to the accompanying drawings . 

First, for reference purposes, the configuration of 
a portable telephone according to the related art will be 
5 described with reference to Figs. 1 and 2. 

Figure 1 is a schematic view of the configuration of 
a portable telephone. This portable telephone 100 
contacts a head 91 (human head) of a user 90 of the 
portable telephone 100. 
10 The portable telephone 100 comprises an antenna 1, a 

feeder 2, a printed board 3, a shield case 4, parts 5A 
and 5B, a microphone 6, a key pad 7, a liquid crystal 
display 8, a receiver 9, and an insulating housing 10. 
The transmission and reception antenna 1 projects 
15 from the top end of the housing 10, transmits an electric 
wave to a base station at the time of the transmission, 
and receives an electric wave from the base station at 
the time of reception. 

This antenna 1 is a retractable antenna able to 
20 extend in the longitudinal direction of the housing 10. 

On one surface of the printed board 3 are mounted 
parts 5A including for example a semiconductor integrated 
circuit (IC), transistors, capacitors, resistors, and so 
on. 

2 5 On the other surface of the printed board 3 are 
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mounted parts 5B including for example an IC, 
transistors, capacitors, resistors, and so on. 

The printed circuit board 5 is comprised by the 
printed board 3 and parts 5A and 5B . A switching circuit, 
5 a control circuit, a transmitting circuit, and a 

receiving circuit are mounted on the printed circuit 
board 5 . The transmitting circuit and the receiving 
circuit are connected to the antenna 1 through the 
switching circuit and the feeder 2. 
10 The housing 10 comprises a hole 6H for the 

microphone 6, a hole 9H for the receiver 9, a window 8W 
for the liquid crystal display 8, and so on. The hole 6H 
is a microphone opening, while the hole 9H is a receiver 
opening. 

15 The housing 10 houses the printed circuit board 5, 

the shield case 4, the microphone 6, and the receiver 9. 

The user 90 can view the display on the liquid 
crystal display 8 through the window 8W. 

The user 90 can listen to the output sound from the 
20 receiver 9 through the hole 9H. 

The sound the user 90 makes is supplied to the 
microphone 6 through the hole 6H. The microphone 6 
receives the sound such as the sound made by the user 90 
and generates a first sound signal corresponding to the 
25 sound. 



The printed circuit board 5 converts the first sound 
signal to a first wireless signal- The first wireless 
signal is transmitted from the antenna 1 to the base 
station. This base station transmits a second wireless 
5 signal to the portable telephone 100. 

The printed circuit board 5 converts the second 
wireless signal input to the antenna 1 to a second sound 
signal and supplies it to the receiver 9 . The receiver 9 
outputs a sound corresponding to the second sound signal 
10 and supplies the sound to the ear of the user 90. 

Note that circuits such as the printed circuit board 
5 , the microphone 6 , the receiver 9 , and the liquid 
crystal display 8 are supplied with drive power from a 
not shown drive power supply in the portable telephone 
15 100 (for example, a dry cell or a battery). 

The key pad 7 has dial buttons or a tenkey pad. The 
key pad 7 is input with information such as a telephone 
number by the user 90. 

The liquid crystal display 8 displays various 
20 information. For example, it displays a telephone number 
input from the key pad 7 . 

The shield case 4 is connected to a ground layer of 
the printed circuit board 5 and surrounds the printed 
circuit board 5 to suppress electromagnetic interference 
2 5 between the printed circuit board 5 and the antenna 1. 
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The surface of the shield case 4 is conductive. 

Figure 2 is a schematic view for explaining a 

portable telephone 101 comprised of the portable 

telephone 100 shown in Fig. 1 plus an electric wave 
5 absorber. Note that, in the portable telephone 101, the 

same portions as the portable telephone 100 shown in Fig. 

1 are given the same references and the explanation of 

the same portions are suitably omitted. 

In this portable telephone 101, a sheet -type 
10 electric wave absorber 11 is attached to the side of the 

shield case 4 facing the human head 91 by an insulating 

adhesive 12. The insulating adhesive 12 is an adhesive 

made of for example a synthetic resin. 

The SAR can be decreased by attaching an electric 
15 wave absorber 11 to the shield case 4 such as in the 

portable telephone 101, however it is desirable to 

further decrease the SAR. 

Below, embodiments of the present invention will be 

described with reference to the accompanying drawings. 
2 0 Figure 3 is a schematic view of the configuration of 

a portable telephone of a first embodiment according to 

the present invention. This portable telephone 102 

contacts a head 91 (head of a human body) of the user 90 

of the portable telephone 102. 
25 The portable telephone 102 comprises an antenna 1, a 



- 13 - 



feeder 2, a printed board 3, a shield case 4A, parts 5A 
and 5B, a microphone 6, a key pad 7, a liquid crystal 
display 8, a receiver 9, an electric wave absorber 31, an 
insulating housing 10, and a conductive layer 32. The 
5 dimension of the housing 10 in the longitudinal direction 
is made about 12 cm as an example. 

The transmission and reception antenna 1 transmits 
an electric wave to a base station at the time of 
transmission and receives an electric wave from the base 
10 station at the time of reception. 

The antenna 1 is a retractable antenna able to 
extend from one end of the housing 10 in the longitudinal 
direction of the housing 10 . 

On one surface of the printed board 3, parts 5 A 
15 including for example a semiconductor integrated circuit 
(IC), transistors, capacitors, resistors, and so on are 
mounted. 

On another surface of the printed board 3, parts 5B 
including for example an IC, transistors, capacitors, 
2 0 resistors, and so on are mounted. 

The printed circuit board 5 is comprised by the 
printed board 3 and parts 5A and 5B. A switching circuit 
(SW), a control circuit (CNT), a transmitting circuit 
(TRS), and a receiving circuit (RCV) are mounted on the 
25 printed circuit board 5. The transmitting circuit and the 



receiving circuit are connected to the antenna 1 through 
the switching circuit and the feeder 2. 

The housing 10 houses the printed circuit board 5, 
the shield case 4A, the electric wave absorber 31, the 
5 microphone 6 , and the receiver 9 . 

A receiver 9 is arranged in the vicinity of one end 
of the housing 10. 

A microphone 6 is arranged in the vicinity of 
another end of the housing 10 . 
10 The housing 10 comprises a hole 6H for the 

microphone 6 , a hole 9H for the receiver 9 , a window 8W 
for the liquid crystal display 8 , and so on . The hole 6H 
is a microphone opening, and the hole 9H is a receiver 
opening. 

15 The user 90 can view the display on the liquid 

crystal display 8 through the window 8W. 

The user 90 can listen to the sound output from the 
receiver 9 through the hole 9H. 

The sound the user 90 makes is supplied to the 
20 microphone 6 through the hole 6H. The microphone 6 

receives sound such as the sound made by the user 90 and 
generates a first sound signal corresponding to the 
sound. 

The printed circuit board 5 converts the first sound 
25 signal to a first wireless signal. The first wireless 



1 



- 15 - 



signal is transmitted from the antenna 1 to the base 

station. This base station transmits a second wireless 

signal to the portable telephone 100. 

The printed circuit board 5 converts the second 
5 wireless signal input to the antenna 1 to a second sound 

signal and supplies it to the receiver 9. The receiver 9 

outputs a sound corresponding to the second sound signal 

and supplies it to the ear of the user 90. For example, 

the frequency of the first and/or second wireless signal 
10 may be about 800 MHZ or about 900 MHZ and may be about 

1.8 GHz or about 2 GHz. 

Note that the circuits such as the printed circuit 

board 5, the microphone 6, the receiver 9, and the liquid 

crystal display 8 are supplied with drive power from a 
15 not shown drive use power supply in the portable 

telephone 100 (for example a battery) . 

The key pad 7 comprises dial buttons or a tenkey 

pad. The key pad 7 receives information such as a 

telephone number from the user 90. 
20 The liquid crystal display 8 displays various 

information. For example, it displays the telephone 

number input from the key pad 7 . 

The shield case 4A is connected to the ground layer 

of the printed circuit board 5 and surrounds the printed 
2 5 circuit board 5 so as to suppress electromagnetic 
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interference between the printed circuit board 5 and the 
antenna 1. The surface of the shield case 4A is 
conductive . 

For example, the shield case 4A may have a case made 
5 of an insulating material and a conductive layer formed 
on the surface of the case, and the conductive layer may 
be connected to the ground layer of the printed circuit 
board 5. As an example, it is possible to plate a metal 
such as nickel on a plastic case to form a shield case 4A 
10 having a conductive layer formed by the metal plating. 

The shield case 4A may be made of a conductive 
material and may be for example a metal case . 

An electric wave absorber 31 is closely bonded to 
the head side area 49 located at the head 91 side of the 
15 outside surface of the shield case 4A at the time of a 
call. One surface of the electric wave absorber 31 is 
closely bonded to the head side area 49 of the shield 
case 4A by an adhesive 21. The bonding surface of the 
electric wave absorber 31 is shaped to correspond to the 
20 surface of the shield case 4A and can be closely bonded 
to the head side area 49 of the shield case 4A. 

Further, another surface facing one surface (bonding 
side) of the electric wave absorber 31 is in contact with 
the conductive layer 32. Metal wiring 33 is connected to 
25 the surface of the conductive layer 32 and the surface of 
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the shield case 4A. For example, the conductive layer 32 
may be a metal film of a constant or approximately 
constant thickness formed on the other surface of the 
electric wave absorber 31. This metal film may be formed 
5 by plating copper, aluminum, or nickel. 

The electric wave absorber 31 includes a magnetic 
loss material. The magnetic loss material is for example 
comprised of ferrite. Permalloy, sendust , stainless steel 
(stainless steel alloy), silicon steel, an iron-based 
10 amorphous alloy, a magnetic material, a magnetic alloy, 
and so on. 

The electric wave absorber 31 may be a part formed 
by mixing an insulating polymer compound such as a 
polyamide- based synthetic polymer material, chlorinated 

15 polyethylene, silicone resin, phenol resin, and epoxy 
resin with a powder of the magnetic loss material and 
curing the mixture in a desired shape. The insulating 
polymer compound may be used as a binder material. 

As an example, the electric wave absorber 31 may be 

20 a part formed by adding a powder of a magnetic loss 

material to a synthetic resin and kneading them or adding 
a synthetic resin to a powder of a magnetic loss material 
and kneading them and then shaping it. Note that the 
powder may be of a flat shape. 

25 Further, for example sintering material fabricated 



by carrying out the press forming to the powder of 
ferrite, may be used as the electric wave absorber 31. 

In the portable telephone 102, the dimension of the 
housing 10 in the longitudinal direction is smaller than 
the wavelength of a wireless signal used for the wireless 
communication. The shield case 4A also works as part of 
the antenna. Namely, due to the electric power supplied 
to the antenna 1, current flows at the surface of the 
shield case 4A and the surface is excited. 

In the portable telephone 102, the electric wave 
absorber 31 is closely bonded at the middle area located 
between the receiver 9 and its vicinity and the feeder 2 
and its vicinity in the head side area 49 of the shield 
case 4A. 

Alternatively, the electric wave absorber 31 is 
closely bonded at the middle area located between the 
receiver opening 9H and its vicinity and the feeder 2 and 
its vicinity in the head side area 49 of the shield case 
4A. 

By closely arranging the electric wave absorber 31 
in the middle area, the electromagnetic energy emitted 
from the middle area or the feeder 2 or its vicinity to 
the human head 91 can be absorbed by the electric wave 
absorber 31. 

Further, in the portable telephone 102, since the 



conductive layer 32 connected to the surface of the 
shield case 4A is in contact with the surface of the 
electric wave absorber 31, when the electric wave emitted 
from the surface of shield case 4A penetrates the 
electric wave absorber 31, the penetrating electric wave 
can be absorbed in the electric conductive layer 32 and 
the amount of reduction of the SAR can be increased. 

Figure 4 is a schematic block diagram of the 
configuration of the portable telephone 102 shown in Fig. 
3. 

In the portable telephone 102 shown in Fig. 4, the 
switching circuit (SW) 2A, the control circuit (CNT) 50, 
the transmitting circuit (TRS) 56, and the receiving 
circuit (RCV) 59 are comprised by the parts 5A and 5B and 
the printed board 3 shown in Fig. 3 and are mounted on 
the printed circuit board 5 shown in Fig. 3. 

The sound made by the user 90 is input to the 
microphone (MIC) 6. The input sound is converted to an 
electric signal to generate a first sound signal SI 
corresponding to the input sound. 

A transmitting circuit 56 modulates the first sound 
signal SI to convert it to a first wireless signal Sll 
and outputs this first wireless signal Sll to the 
switching circuit 2A. 

The switching circuit 2A supplies the first wireless 



signal Sll from the transmitting circuit 56 to the 
antenna 1 through the feeder 2. The antenna 1 converts 
the first wireless signal Sll from an electric signal to 
an electric wave and transmits the electric wave to the 
base station. 

The antenna 1 receives a second wireless signal S12 
including the modulated second sound signal S2 and 
supplies the second wireless signal S12 to the switching 
circuit 2A through the feeder 2 . 

The switching circuit 2A supplies the wireless 
signal S12 from the antenna 1 to the receiving circuit 
59. 

The receiving circuit 59 demodulates the second 
wireless signal S12 to generate a second sound signal S2 
and outputs the second sound signal S2 to the receiver 9. 

The receiver 9 converts the second sound signal S2 
to output sound corresponding to the second sound signal 
and supplies the output sound to the ear of the user 90. 

The control circuit 50 is a controller for 
controlling the entire portable telephone 102 and 
controls the transmitting circuit 56, the receiving 
circuit 59, the switching circuit 2A, and the liquid 
crystal display 8 . 

Further, the control circuit 50 controls the 
transmission/reception sequential operation, controls the 
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transmission/reception protocol, and is comprised of for 
example a microcomputer. 

The key pad 7 supplies the input information input 
to the key pad 7 to the control circuit 50. The control 
5 circuit 50 performs various signal processing based on 
the input information from the key pad 7. The control 
circuit 50 controls the display of the liquid crystal 
display 8 to for example, make the liquid crystal display 
8 display the input information from the key pad 7 on the 
10 display screen of the liquid crystal display 8. 

Figure 5 is a schematic view of the configuration of 
a portable telephone of a second embodiment according to 
the present invention. This portable telephone 103 
contacts the head 91 (head of human body) of the user 90 
15 of the portable telephone 103. Note that, the same 

portions as the portable telephone 102 shown in Fig. 3 
are given the same references and the explanation of the 
same portions are suitably omitted. 

When the portable telephone 103 is compared with the 
2 0 portable telephone 102 shown in Fig. 3, the method for 
installing the electric wave absorber 31 differs from 
that of the portable telephone 102. In the portable 
telephone 103 shown in Fig. 5, the electric wave absorber 
31 is sandwiched between a conductive layer 31 formed by 
25 a metal plate and the shield case 4A. 



The portable telephone 103 comprises the antenna 1, 
the feeder 2, the printed board 3, the shield case 4A, 
the parts 5A and 5B, the microphone 6, the liquid crystal 
display 8, the receiver 9, the electric wave absorber 31, 
5 the insulating housing 10, and the conductive layer 34. 

One surface of the electric wave absorber 31 is 
closely bonded to the head side area 49 of the surface 
outside of the shield case 4A locating at the side of the 
human head 91 at the time of a call- The bonding surface 
10 of the electric wave absorber 31 is shaped to correspond 
to the surface of the shield case 4A and can be closely 
bonded to the head side area 49 of the shield case 4A. 

The conductive layer 34 is in contact with the other 
surface facing that surface (bonding surface) of the 
15 electric wave absorber 31. The conductive layer 3 4 is a 
metal plate fixed on the surface of the shield case 4A. 
The electric wave absorber 31 is held sandwiched between 
the surface of the shield case 4A and the metal plate. 
In the portable telephone 103, the electric wave 
20 absorber 31 is closely bonded at the middle area at the 
head side area 49 of the shield case 4 A located between 
the receiver 9 and its vicinity and the feeder 2 and its 
vicinity . 

Alternatively, the electric wave absorber 31 is 
2 5 closely bonded at the middle area of the head side area 
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49 of the shield case 4 A located between the receiving 
opening 9H and its vicinity and the feeder 2 and its 
vicinity. 

By closely arranging the electric wave absorber 31 
5 at the middle area, the electromagnetic energy emitted 
from the middle area or the feeder 2 or its vicinity to 
the human head 91 side can be absorbed by the electric 
wave absorber 31. 

Further, in the portable telephone 102, since the 
10 conductive layer 34 connected to the surface of the 
shield case 4A is in contact with the surface of the 
electric wave absorber 31, when the electric wave emitted 
from the surface of shield case 4A penetrates the 
electric wave absorber 31, the penetrating electric wave 
15 can be absorbed in the electric conductive layer 34 and 
the amount of reduction of the SAR can be increased. 

Note that, the electric wave absorber 31 is for 
example a rectangular parallelepiped or an approximately 
rectangular parallelepiped in which, as an example, the 
20 dimension of the length and breadth of the rectangular 

parallelepiped may be about 1 cm to about 4 cm (or about 
2 cm to about 3 cm) and the thickness may be about 1 mm 
to about 4 mm (or about 2 mm to about 3 mm) . 

Further, the embodiments mentioned above are 
2 5 examples of the present invention. The present invention 



is not limited to the above embodiments. 

Summarizing the effects of the invention, as 
described above, according to the communication apparatus 
and the portable telephone according to the present 
5 invention, it is possible to increase the amount of 
reduction of the SAR by a conductive layer in contact 
with the surface of the electric wave absorber. 

As the result, a communication apparatus and a 
portable telephone which can decrease the electromagnetic 
10 energy emitted from the inside of the communication 

apparatus or portable telephone toward the human head can 
be provided. 

While the invention has been described with 
reference to specific embodiment chosen for purpose of 
15 illustration, it should be apparent that numerous 

modifications could be made thereto by those skilled in 
the art without departing from the basic concept and 
scope of the invention. 



